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DSSOLFDWLRQV2QO\UHFHQWO\KRZHYHUKDVVWHDPUHIRUPLQJEHHQVHULRXVO\FRQVLGHUHGIRUWUHDWPHQWRI
UDGLRDFWLYHZDVWHV,Q-XO\RIDFRPPHUFLDOVWHDPUHIRUPLQJSURFHVVZDVFRPPLVVLRQHGLQ
(UZLQ7HQQHVVHHWRWUHDWKLJKDFWLYLW\XSWR5KUEHWDJDPPDLRQH[FKDQJHUHVLQVSURGXFHGE\
WKHQXFOHDUSRZHULQGXVWU\6WXGVYLN'XHWRWKHVXFFHVVGHPRQVWUDWHGDWWKH(UZLQIDFLOLW\
LQWHUHVWLQVWHDPUHIRUPLQJWHFKQRORJ\KDVLQFUHDVHGLQWKH'2(FRPSOH[*HQWLOXFFL6WHDP
UHIRUPLQJPD\EHDQHFRQRPLFDOPHWKRGIRUWUHDWLQJOLTXLGZDVWHVFXUUHQWO\VWRUHGDWWKH,1((/DQG
DWRWKHU'2(VLWHV
,Q)<DEULHIVWHDPUHIRUPLQJSLORWVFDOHWHVWZDVSHUIRUPHGXVLQJDORZDFWLYLW\,1((/
ZDVWHVLPXODQW0DUVKDOO	3DR$OWKRXJKQRWLGHQWLFDOLQFRPSRVLWLRQWRWKDWH[SHFWHGIRU
6%:WKHDFLGQLWUDWHDQGDOXPLQXPFRPSRVLWLRQVLQWKHVLPXODQWZHUHFRPSDUDEOHWRDQWLFLSDWHG
6%:FRPSRVLWLRQVIRUWKHVHFRQVWLWXHQWV+HQFHUHVXOWVIURPWKLVWHVWPD\SURYLGHDQLQGLFDWLRQRI
KRZVWHDPUHIRUPLQJZRXOGSHUIRUPLILPSOHPHQWHGIRU6%:WUHDWPHQW&RQFOXVLRQVIURPWKLVWHVW
ZHUH6WHDPUHIRUPLQJDSSHDUVWHFKQLFDOO\YLDEOHIRUHIIHFWLYHO\GHQLWUDWLQJORZDFWLYLW\ZDVWHV
FRQWDLQLQJSULPDULO\VRGLXPDOXPLQXPDQGFDOFLXPQLWUDWHVDOWVDQG*DVHRXVHIIOXHQW12[FDQEH
FRQWUROOHGXVLQJUHGXFWDQWVDQGPHWDOEDVHGDGGLWLYHV
0RUHUHFHQWO\VWHDPUHIRUPLQJKDVEHHQHYDOXDWHGDVDWUHDWPHQWRSWLRQIRUORZDFWLYLW\+DQIRUG
WDQNZDVWHV$QLQLWLDOSLORWVFDOHWHVWZDVSHUIRUPHGLQ'HFHPEHU:*,&RQFOXVLRQV
IURPWKLVWHVWZHUH7KHVWHDPUHIRUPLQJSURFHVVVKRZVSRWHQWLDOIRUFRQYHUWLQJORZDFWLYLW\ZDVWH
LQWRDFHUDPLFZDVWHIRUPVXLWDEOHIRUGLVSRVDODW+DQIRUG6WHDPUHIRUPLQJFDQSRWHQWLDOO\UHGXFH
WKHSHULRGUHTXLUHGWRSURFHVVDOOZDVWHIURPWKH+DQIRUGZDVWHWDQNVUHODWLYHWRWKHEDVHOLQHORZ
DFWLYLW\ZDVWHYLWULILFDWLRQSURFHVV6WHDPUHIRUPLQJFDQUHPRYHDQGGHVWUR\QLWUDWHVDQGRUJDQLFV
SUHVHQWZLWKLQWKHZDVWHDQG$VWHDPUHIRUPLQJSURFHVVFRXOGSRWHQWLDOO\WUHDWZDVWHVWKDWYDU\
FRQVLGHUDEO\LQFKHPLFDOFRPSRVLWLRQ
6WHDG\6WDWH6LPXODWLRQ
7KHFXUUHQWVWHDG\VWDWHVLPXODWLRQPRGHORIVWHDPUHIRUPLQJRI6%:XVLQJDFRPPHUFLDOSURFHVV
VLPXODWLRQSDFNDJHLQFOXGHVWKHFDSDELOLW\WRSHUIRUPULJRURXVWKHUPRG\QDPLFHTXLOLEULXP
FDOFXODWLRQV7KLVFDSDELOLW\ZDVRQO\DYDLODEOHWRDYHU\OLPLWHGH[WHQWLQSDVWHIIRUWVDWSURFHVV
PRGHOLQJWRVXSSRUWKLJKOHYHOZDVWHSURJUDPSODQQLQJDWWKH,1((/$WRQHSRLQWSURFHVVPDVV
EDODQFHVXVHGLQSODQQLQJDQGIHDVLELOLW\VWXGLHVZHUHSHUIRUPHGZLWKOLQNHG(;&(/VSUHDGVKHHWV
ZKLFKODFNHGDSK\VLFDOSURSHUWLHVGDWDEDVH/DWHUWKLVSURFHVVZDVDXWRPDWHGXVLQJ9LVXDO%DVLF
SURJUDPVQDWLYHWR(;&(/+RZHYHUWKHPRGHOLQJVWLOOODFNHGPHFKDQLVWLFSUHGLFWLYHFDSDELOLW\DQG
ZDVLQWHQGHGSULPDULO\WRWUDFNIHHGFRPSRQHQWVWKURXJKSURFHVVVWUHDPVEDVHGRQHPSLULFDORU
HVWLPDWHGSDUWLWLRQLQJGDWD
$PDMRUVKRUWWHUPREMHFWLYHRIWKH773GXULQJ)<KDVEHHQWRDVVHPEOHDEDVHOLQHVWHDG\
VWDWHVLPXODWLRQRIWKHLQWHJUDWHG6%:VWHDPUHIRUPLQJWUHDWPHQWSURFHVVXVLQJWKHVHOHFWHG
FRPPHUFLDOVRIWZDUHZLWKLWVQDWLYHWKHUPRG\QDPLFGDWDEDVH7KLVEDVHOLQHVLPXODWLRQPRGHOKDV
EHHQXVHGWRSURYLGHILUVWHVWLPDWHW\SHLQIRUPDWLRQLQWKHIROORZLQJDUHDV
• 0DVVEDODQFHHVWLPDWHVIRFXVLQJRQVWUHDPVL]HVFRPSRVLWLRQDQGPDVVIORZUDWHVRIZDVWH
SURGXFWVWUHDPVDQGUHTXLUHGLQSXWVWUHDPV
• 6L]LQJLQIRUPDWLRQQHHGHGWRDVVHPEOHDSUHOLPLQDU\HTXLSPHQWOLVWDQGFRVWHVWLPDWHV
• $QLQWHJUDWHGIORZVKHHWZLWKTXDQWLWDWLYHHVWLPDWHVRIIORZUDWHVWRVWLPXODWHDQGGLUHFWWKH
WKLQNLQJRISURFHVVGHVLJQSHUVRQQHOWRZDUGUHFRPPHQGDWLRQVIRULPSURYLQJVXESURFHVV
HIILFLHQFLHVDQGUREXVWQHVVUHGXFLQJFDSLWDODQGRSHUDWLQJFRVWVDQGPLQLPL]LQJWKHQXPEHUDQG
FRPSOH[LW\RISRWHQWLDOO\SUREOHPDWLFHTXLSPHQW
/RQJ7HUP6LPXODWLRQ2EMHFWLYHV
7KHFXUUHQWEDVHOLQHPRGHOSURYLGHVPRVWO\HPSLULFDOO\EDVHGPDVVEDODQFHDFFRXQWLQJZKLFKLV
QHHGHGDWWKHFXUUHQWVWDJHLQWKHGHYHORSPHQWRIWKH6%:WUHDWPHQWIORZVKHHW7HFKQLFDOO\LW
UHSUHVHQWVQRLPSURYHPHQWRURQO\VOLJKWLPSURYHPHQWRYHUWKHSULRUVSUHDGVKHHWEDVHGPRGHOLQJ
DSSURDFK+RZHYHUWKLVEDVHOLQHLVDILUVWDQGQHFHVVDU\VWHSWRZDUGVDORQJHUWHUPREMHFWLYHWR
XWLOL]HDQGSRVVLEO\H[SDQGWKHIXOOWKHUPRG\QDPLFSUHGLFWLYHFDSDELOLW\RIWKHFRPPHUFLDOSURFHVV
VLPXODWRU7KHVWHDG\VWDWHEDVHOLQHPRGHOXWLOL]HVDSRUWLRQRIWKDWFDSDELOLW\DQGSURYLGHVDVWDUWLQJ
SRLQWWRLQFUHPHQWDOO\UHGXFHWKHQXPEHURIHPSLULFDOO\EDVHGVXEPRGHOVDQGFRUUHVSRQGLQJO\
LQFUHDVHWKHQXPEHUWKDWDUHPHFKDQLVWLFDOO\EDVHG
3XUSRVHRI7KLV5HSRUW
7KLVUHSRUWGHVFULEHVWKHFXUUHQWVWDWXVRIDVWHDG\VWDWHPRGHOGHYHORSHGIRUVWHDPUHIRUPLQJRI
,1((/6%:SURFHVVXVLQJ$63(13OXV7KHSURFHVVFRQILJXUDWLRQDQGLWVUHSUHVHQWDWLRQLQ$63(1
3OXVDUHGHVFULEHG7KHSULQFLSDOREMHFWLYHLQWKLVHIIRUWLVWRVXSSO\WKHIROORZLQJW\SHVRI
LQIRUPDWLRQ
• 1HHGHGSURFHVVPDVVDQGHQHUJ\LQSXWV
• 2SHUDWLRQDOLVVXHVWKDWPD\UHTXLUHDWWHQWLRQLQOD\LQJRXWWKHSURFHVV
• 3URGXFWVWUHDPFRPSRVLWLRQV
)RUWKHFXUUHQWSKDVHRIWKHSURMHFWWKHPDLQIRFXVKDVEHHQRQWKHWKLUGW\SHRILQIRUPDWLRQDQGWKLV
UHSRUWLVVLPLODUO\IRFXVHG$QDVVHVVPHQWRIWKHFDSDELOLW\RIWKHPRGHOWRSUHGLFWSURGXFWVWUHDP
FRPSRVLWLRQVLVPDGHDQGILGHOLW\JDSVDUHLGHQWLILHG7KHVHJDSVGHDOSULPDULO\ZLWKDWKHFKRLFH
RIWKHVSHFLHVWKDWPXVWEHUHSUHVHQWHGLQWKHPRGHOEWKHVSHFLILFDWLRQRIWKHFKHPLVWU\VHWRI
SRVVLEOHUHDFWLRQVWKDWWKHPRGHOPXVWDFFRXQWIRUDQGFWKHVHOHFWLRQRIDSSURSULDWHSK\VLFDO
SURSHUWLHVPRGHOVWREHXVHG)URPWKHLGHQWLILHGILGHOLW\JDSVRSSRUWXQLWLHVIRUPRGHOHQKDQFHPHQW
DUHLGHQWLILHGDQGDSDWKIRUZDUGLVSURSRVHG
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$SUHOLPLQDU\SURFHVVFRQILJXUDWLRQIRUVWHDPUHIRUPLQJWUHDWPHQWRI6%:ZDVSUHYLRXVO\
GHYHORSHG7D\ORUHWDODQGLVUHSURGXFHGLQ)LJXUH$IWHUWKDWFRQILJXUDWLRQZDVGHYHORSHG
DQGGRFXPHQWHGVRPHPLQRUFKDQJHVZHUHPDGHEHIRUHWKHFRQILJXUDWLRQZDVPRGHOHGLQ$63(1
3OXV7KHUHYLVHGFRQILJXUDWLRQLVVKRZQLQ)LJXUH7KHFKDQJHVWRWKHRULJLQDOFRQILJXUDWLRQDQG
WKHLUUDWLRQDOHDUHGHVFULEHGEHORZ
• +(3$ILOWHUDGGHGXSVWUHDPRIWKHUPDOR[LGL]HU7KLVRSHUDWLRQLVGHHPHGQHFHVVDU\LQRUGHUWR
DSURWHFWWKHR[LGL]HUIURPSDUWLFXODWHLQWKHRIIJDVWKDWFRXOGSUHVHQWSOXJJLQJDQGRUIRXOLQJ
SUREOHPVLQWKHFDVHRIDFDWDO\WLFXQLWDQGESHUPLWSODFHPHQWRIWKHXQLWRXWVLGHWKHKRWFHOO
7KHXQLWLVTXLWHODUJHGXHWRDODUJHUHVLGHQFHWLPHUHTXLUHPHQWGXHWRKLJKZDWHUFRQWHQWRIWKH
LQSXWVWUHDP,QDGGLWLRQLWVKRXOGEHDFFHVVLEOHIRUKDQGVRQPDLQWHQDQFH
• &RQGHQVHUEORZGRZQURXWHGWRFDXVWLFVFUXEEHUUDWKHUWKDQWRDFLGVFUXEEHU7KLVFKDQJHUHIOHFWV
FRPPRQRSHUDWLQJSUDFWLFHWRURXWHFRQWDPLQDWHGIOXLGVWRWKHQH[WKLJKHUDUHDRIFRQWDPLQDWLRQ
LQRUGHUWRPLQLPL]HJHQHUDWLRQRIFRQWDPLQDWHGVWUHDPV7KHFRQGHQVHUEORZGRZQVKRXOGEH
IDLUO\FOHDQDQGWKHFDXVWLFVFUXEOLTXRUZRXOGOLNHO\EHWKHQH[WKLJKHUFRQWDPLQDWHGOLTXLGLQWKH
RIIJDVV\VWHP
• &RQGHQVDWHLVQRWXVHGIRUERLOHUIHHGZDWHU&RQGHQVDWHIURPWKHRIIJDVZLOOFRQWDLQVRPH
UDGLRDFWLYHFRQWDPLQDWLRQ7KHFDSLWDODQGRSHUDWLQJH[SHQVHDVVRFLDWHGZLWKRSHUDWLQJD
FRQWDPLQDWHGERLOHUDQGIHHGZDWHUV\VWHPZHUHGHHPHGWKHRYHUVKDGRZWKHEHQHILWRIUHGXFHG
ZDWHUFRQVXPSWLRQWKURXJKUHF\FOHRIWKHFRQGHQVDWH7KHUHIRUHFRQVXPSWLYHXVHRI
XQFRQWDPLQDWHGZDWHUWRVXSSO\VWHDPWRWKHUHIRUPHUZDVXVHGLQVWHDGRIFRQGHQVDWHUHF\FOH
• /LTXLGVROLGVHSDUDWLRQIRUVFUXEEHUEORZGRZQHOLPLQDWHG7KHFXUUHQWDVVXPSWLRQLVWKDWWKH
VWHDPUHIRUPHGZDVWHSURGXFWZLOOEHSDFNDJHGDQGGLVSRVHGDW:,33)RUWKLVGLVSRVDORSWLRQLW
ZDVGHFLGHGQRWWRVHSDUDWHWKHKLJKDFWLYLW\UHIRUPHUZDVWHIURPWKHORZDFWLYLW\DQGSUREDEO\
758FRQWDPLQDWHGVDOWZDVWH7KLVGHFLVLRQFRXOGEHFKDQJHGLIKLJKHUGLVSRVDOFRVWV
DVVRFLDWHGZLWKKLJKHUYROXPHVRIUHPRWHKDQGOHGZDVWHRXWZHLJKKLJKHUFDSLWDODQGRSHUDWLQJ
FRVWVDVVRFLDWHGZLWKVHSDUDWHSURFHVVLQJSDFNDJLQJDQGGLVSRVDORIKLJKDQGORZDFWLYLW\ZDVWH
SURGXFWV:LWKWKHWZRSURGXFWVWUHDPVFRPELQHGWKHUHLVQRQHHGWRVHSDUDWHVROLGVIURPWKH
VFUXEEHUEORZGRZQSULRUWRGU\LQJ
• (YDSRUDWLRQSUHWUHDWPHQWV3(:(/(7	'+//:(RIWDQNIDUPOLTXLGVHOLPLQDWHG7R
VLPSOLI\WKHEDVHOLQHPRGHOQRQHRIWKHH[LVWLQJHYDSRUDWLYHSUHWUHDWPHQWSURFHVVHVDW,GDKR
1XFOHDU7HFKQRORJ\DQG(QJLQHHULQJ&HQWHU,17(&IRUWDQNIDUPIHHGVZHUHLQFOXGHGLQWKH
PRGHO6XFKSUHWUHDWPHQWVDUHDOUHDG\ZHOOFKDUDFWHUL]HGRQWKHEDVLVRIORQJVWDQGLQJH[SHULHQFH
• 0HUFXU\FRQGHQVDWLRQDQGDPDOJDPDWLRQHOLPLQDWHG7RVLPSOLI\WKHSURFHVVDQGHOLPLQDWHRQH
ZDVWHVWUHDPDPDOJDPDWHG+JLWZDVGHFLGHGWRURXWH+JODGHQRIIJDVIURPWKHVDOWGULHULQWR
WKHPDLQRIIJDVVWUHDPDQGWKXVFDSWXUHWKHPHUFXU\LQWKH*$&EHGV7KLVPD\LQFUHDVHWKH
YROXPHRIZDVWH*$&WKDWPXVWEHGLVSRVHG7HVWLQJZRXOGEHUHTXLUHGWRDVVHVVWKLVLPSDFW
• 5HSODFHPHQWRIILQDORIIJDVFRROHUFRQGHQVHUZLWKGU\TXHQFK,QWKHRULJLQDOSURFHVV
FRQILJXUDWLRQWKH°&H[KDXVWIURPWKHWKHUPDOR[LGL]HUZDVDVVXPHGWREHFRROHGLQDKHDW
H[FKDQJHUDQGDQ\FRQGHQVDWLRQZDVUHF\FOHGDVPDNHXSWRWKHFDXVWLFVFUXE+RZHYHUWKHQHHG
IRUKLJKWHPSHUDWXUHPDWHULDOVDQGDVSHFLDOO\GHVLJQHGKHDWH[FKDQJHUWRKDQGOHWKHKLJK
WHPSHUDWXUHIRUWKLVFRQILJXUDWLRQVXJJHVWWKDWDGU\TXHQFKPD\EHDEHWWHUFKRLFH7KLVZLOO
LQFUHDVHWKHYROXPHRIRIIJDVDVDUHVXOWRIWKHHYDSRUDWLYHFRROLQJEXWWKHLQFUHDVHGUREXVWQHVVRI
WKHV\VWHPZDVGHHPHGWRMXVWLI\WKHFKDQJH
• 6XEPHUJHG%HG6FUXEEHUHOLPLQDWHG$VGLVFXVVHGLQ7D\ORU	1LFKROVWKHWDUJHWPRGHOV
IRUWKHVSUD\TXHQFKDQGWKHVXEPHUJHGEHGVFUXEEHUDUHFRQFHSWXDOO\WKHVDPHWKHRQO\
GLIIHUHQFHEHLQJSDUWLFOHFROOHFWLRQHIILFLHQFLHVRZLQJWRGLIIHUHQWRSHUDWLQJFKDUDFWHULVWLFV,QWKH
FXUUHQWEDVHOLQHPRGHOKRZHYHURQO\YDSRUOLTXLGSKDVHDQGFKHPLFDOHTXLOLEULXPLVUHSUHVHQWHG
IRUWKHVHXQLWRSHUDWLRQVDQGWKH\DUHWKHUHIRUHHTXLYDOHQW7KXVIRUWKH$63(13OXVPRGHOWKHLU
FRPELQHGHIIHFWLVWKHVDPHDVHLWKHUDORQHVRWKHWZRZHUHOXPSHGLQWRDVLQJOH)/$6+
FRPSXWDWLRQDOEORFN
)RUDPRUHFRPSOHWHGHVFULSWLRQRIWKHXQLWRSHUDWLRQVUHSUHVHQWHGLQ)LJXUHVDQGWKHUHDGHULV
UHIHUUHGWRWKHGLVFXVVLRQLQ7D\ORU	1LFKROV
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$63(13OXVZDVVHOHFWHGDVWKHFRPPHUFLDOSURFHVVVLPXODWRURIFKRLFHEHFDXVHRILWVDSSDUHQW
ZLGHDUUD\RIPRGHOLQJFDSDELOLWLHV1LFKROVHWDOE7KHEDVHOLQHPRGHOFRQVWUXFWHGLQ
$63(13OXVKDVXQGHUO\LQJDVVXPSWLRQVZKLFKDUHGHVFULEHGLQGHWDLOLQ:RRGDQG%DUQHVHW
DO$EULHIUHYLHZRISHUWLQHQWGHWDLOVDQGDVVXPSWLRQVXVHGLQFRQVWUXFWLQJWKHPRGHOLV
SUHVHQWHGEHORZ
• 7KHUHDFWLRQVWKDWWDNHSODFHLQWKHUHIRUPHUDUHOLPLWHGE\WKHVSHFLHVHWDQGDIHZKDYH
SUHVXPHGH[WHQWV7KXVWKHSRUWLRQRIWKHPRGHOWKDWUHSUHVHQWVWKHVWHDPUHIRUPHULVVHPL
PHFKDQLVWLF
• 6WHDPUHIRUPHURSHUDWHVDW&DQGSVLD
• 6WHDPUHIRUPHURIIJDVIURPWKHVLQWHUHGPHWDOSURGXFWILOWHULVTXHQFKHGWR&
• &DXVWLFVFUXEPDNHXSPDLQWDLQVWKHVFUXEVROXWLRQDWDS+RI
• %ORZGRZQRIVFUXEELQJOLTXRUVLVUHTXLUHGWROLPLWEXLOGXSRIGLVVROYHGDQGXQGLVVROYHGVROLGV
$VQRWHGSUHYLRXVO\WKHGHVLJQSKLORVRSK\IRUWKHZHWRIIJDVFOHDQLQJWUDLQZDVWRURXWHUHF\FOHG
OLTXLGIURPHDFKXQLWRSHUDWLRQWRWKHRSHUDWLRQKDYLQJWKHQH[WKLJKHUOHYHORIFRQWDPLQDWLRQ,Q
WKLVPDQQHUPDNHXSLVPLQLPL]HGDVLVWKHSURGXFWLRQRIZDVWHOLTXLGWKDWPXVWEHWUHDWHGDQG
GLVSRVHG
• $WHPSHUDWXUHRI&ZLOOEHUHTXLUHGLQWKHWKHUPDOR[LGL]HUWRUHGXFHUHVLGXDO+&2DQG
K\GURFDUERQVEHORZWKH0$&7OLPLWV/RZHUWHPSHUDWXUHVDUHXQGHVLUDEOHEHFDXVHFRPSOHWH
R[LGDWLRQPD\QRWEHDFKLHYHGZKLOHKLJKHUWHPSHUDWXUHVPD\FDXVHXQGHVLUDEOHWKHUPDO12[
IRUPDWLRQ
• 7KHUPDOR[LGL]HUDLUUDWHDGMXVWHGWRDFKLHYHPRO2LQHIIOXHQWJDV
• 2IIJDVIURPWKHWKHUPDOR[LGL]HULVTXHQFKHGWR&
• 7RVLPSOLI\WKHPRGHOPLQRUVSHFLHVZHUHJURXSHGWRJHWKHUEDVHGRQYDOHQFH0DVVEDODQFH
UHVXOWVSURYLGHGE\WKHPRGHOZHUHWUDQVIHUUHGWRDVSUHDGVKHHWDQGWKHJURXSHGVSHFLHVZHUH
VHSDUDWHGEDFNLQWRLQGLYLGXDOFRPSRQHQWV7KHOLVWRIPLQRUVSHFLHVWUHDWHGLQWKLVZD\LV
SURYLGHGLQ%DUQHVHWDO
• 7KHIROORZLQJDGGLWLYHVDUHPL[HGZLWK6%:WRSURYLGHWKHVWUHDPUHIRUPHUIHHG
− 2QHPROHRIVXFURVH&+2IRUHYHU\PROHVRI+12LQWKHZDVWH
− 6LDQG$OLQDPRXQWVWRVWRLFKLRPHWULFDOO\FRQYHUWDOO1DLQ6%:OLTXLGWRDOXPLQXPRUWKR
VLOLFDWH1D2$O26L2
− %HGPDWHULDOVXIILFLHQWWRFRPSULVHZWRIWKHILQDOSURGXFWRIILQDOSURGXFWDVVXPHG
WREHJHQHUDWHGIURPHOOXWULDWHGEHGPDWHULDO
− 12[FDWDO\VWDWRIWKHEHGDGGLWLRQUDWHZHLJKWEDVLV
− NJKURIVWHDPIRUIOXLGL]DWLRQ
− &DUERQDWDUDWHVXIILFLHQWWRPDLQWDLQ&WHPSHUDWXUHLQWKHUHIRUPHUEDVHGRQKHDWRI
FRPEXVWLRQEDVHGRQDVVXPSWLRQRIZWFDUERQFDUU\RYHUWRWKHSULPDU\UHIRUPHU
SURGXFW
− 2[\JHQFRUUHVSRQGLQJWRDQDVVXPHGUHGXFLQJHQYLURQPHQWLQWKHUHIRUPHUGHILQHGDVD
UHIRUPHURXWOHW+FRQFHQWUDWLRQRIPRO
• RIWKHUHIRUPHUIHHGVOXUU\FDUULHVRYHULQWRWKHRIIJDVWUHDWPHQWV\VWHP
• &RPSRVLWLRQRIWKHUHIRUPHURIIJDVLVDGMXVWHGYLDVSHFLILHGFKHPLFDOUHDFWLRQVZLWKSUHVFULEHG
H[WHQWVWRDFKLHYHWKHIROORZLQJPROYDOXHV
− >&2@ 
− >+&O RI>&O@WRWDO
− >+)@ RI>)@WRWDO
• 7HQZWRIWKHUHIRUPHUSURGXFWLVFDUULHGLQWRWKHTXHQFKWRZHU
• 2IIJDVVFUXEELQJV\VWHPSDUDPHWHUV
− 4XHQFKLVDGLDEDWLF
− 4XHQFKOLTXLGPDVVIORZUDWHLVWLPHVJDVIORZUDWH
− 4XHQFKEORZGRZQUDWHLV[WRWDORIIJDVIORZUDWHIURPVWHDPUHIRUPHU
− 6FUXEEHULVDGLDEDWLF
− 6FUXEEHUOLTXLGPDVVIORZUDWHLVWLPHVJDVIORZUDWH
− 6FUXEEHUEORZGRZQUDWHLVDERXWNJKUaRIIORZRXWVFUXEWDQN
− S+RIVFUXEPDNHXSLVHTXLYDOHQWWRWKDWRI01D2+VROXWLRQ
− &RQGHQVHULVDGLDEDWLF
− +(0(LVDGLDEDWLF
− +(0(ZDVKIORZUDWHLV[WRWDORIIJDVIORZUDWHIURPVWHDPUHIRUPHU
• $LULQIORZWRRIIJDVGXHWRYDFXXPIORZFRQWUROLV[RIIJDVPDVVIORZIURPILQDO+(3$ILOWHU
7KHSURFHVVFRQILJXUDWLRQLQ)LJXUHZDVUHSUHVHQWHGLQ$63(13OXVZLWKWKH3)'VKRZQLQ
)LJXUH$VLVFXVWRPDU\LQWKHXVHRIDJHQHULFSURFHVVVLPXODWLRQSURJUDPOLNH$63(13OXV
PXOWLSOHFRPSXWDWLRQDOEORFNVPD\EHUHTXLUHGWRVLPXODWHHDFKXQLWRSHUDWLRQLQWKHSURFHVV7KH
EORFNXQLWRSHUDWLRQFRUUHVSRQGHQFHLVPDSSHGLQ7DEOH7DUJHWPRGHOLQJDSSURDFKHVIRUWKH
SURFHVVXQLWRSHUDWLRQVZHUHSUHYLRXVO\LGHQWLILHG7D\ORUHWDO
02'(/$66(660(17
7KHVWHDPUHIRUPLQJSURFHVVVLPXODWLRQPRGHOLVH[SHFWHGWRSURYLGHWKHIROORZLQJNLQGVRI
LQIRUPDWLRQ
• 3URGXFWVWUHDPFRPSRVLWLRQV%DVHGRQWKHLQSXWVWUHDPFRPSRVLWLRQVDQGIORZUDWHVWKH
FRUUHVSRQGLQJSURGXFWVWUHDPFKDUDFWHULVWLFVDUHFDOFXODWHGEDVHGRQWKHXQLWRSHUDWLRQPRGHOVDQG
SK\VLFDOSURSHUWLHVGDWDDQGPHWKRGVDYDLODEOHWRWKHVLPXODWLRQ7KHRXWSXWVWUHDP
FKDUDFWHULVWLFVFDQWKXVEHFRPSDUHGZLWKUHTXLUHPHQWVWRWKHH[WHQWWKDWWKHXQLWRSHUDWLRQ
PRGHOVDFFXUDWHO\UHSUHVHQWWKHXQGHUO\LQJFKHPLFDODQGSK\VLFDOSURSHUWLHV
• 5HTXLUHGIHHGDQGHQHUJ\LQSXWV7KHPRGHOSURYLGHVHVWLPDWHVRIWKHFRPSRVLWLRQVDQGIORZ
UDWHVRISURGXFWVWUHDPVEDVHGRQWKHFRPSRVLWLRQVDQGIHHGVRIWKHLQSXWVWUHDPV%\DGMXVWLQJ
WKHLQSXWVWUHDPVWKHSURGXFWVWUHDPVFDQEHWDLORUHGWRZDUGPHHWLQJUHTXLUHPHQWV,QWKLVZD\
WKHVLPXODWLRQHQJLQHHUFDQGHULYHLQIRUPDWLRQDERXWUHTXLUHGIHHGLQSXWV7KHPRGHODOVR
SURYLGHVGLUHFWO\WKHUHTXLUHGKHDWZRUNDQGFRROLQJLQSXWVWRWKHXQLWRSHUDWLRQVDFFRUGLQJWR
WKHPRGHOLQJDVVXPSWLRQVHJSXPSHIILFLHQFLHVKHDWH[FKDQJHUHIIHFWLYHQHVVHWF
• 2SHUDWLRQDOIHDVLELOLW\,QDGGLWLRQWRFRPSRVLWLRQVDQGIORZUDWHVRISURGXFWVWUHDPVVLPLODU
LQIRUPDWLRQLVSURYLGHGE\WKHPRGHOIRULQWHUPHGLDWHSURFHVVVWUHDPV7KHFRPSRVLWLRQDO
LQIRUPDWLRQFDQEHXVHGWRDVVHVVSRWHQWLDORSHUDWLRQDOSUREOHPVHJFRUURVLRQSOXJJLQJ$OVR
DVVXPHGXQLWRSHUDWLRQRSHUDWLQJFKDUDFWHULVWLFVFDQEHFRPSDUHGZLWKYHQGRUVSHFLILFDWLRQVRI
SHUIRUPDQFHWKDWFDQEHDFKLHYHGDQGVXVWDLQHG)HDVLELOLW\RISURYLGLQJWKHUHTXLUHGIHHGDQG
HQHUJ\IORZVWRIURPWKHSURFHVVFDQEHDVVHVVHGUHODWLYHWRSURJUDPFRQVWUDLQWVHFRQRPLF
LQIUDVWUXFWXUHPDWHULDOKDQGOLQJHWF
&XUUHQW)RFXV
)RUWKHFXUUHQWSKDVHRIWKH6%:SURMHFWSULPDU\LQWHUHVWLVLQHVWLPDWLQJSURGXFWVWUHDPIORZ
UDWHVDQGFRPSRVLWLRQVIRUYDULRXVSURFHVVFRQILJXUDWLRQV$OVRRILQWHUHVWDUHWKHUHTXLUHGIHHG
LQSXWV3URFHVVHQHUJ\LQSXWVDQGRSHUDWLRQDOIHDVLELOLW\DUHRIVHFRQGDU\FRQFHUQ7KHFXUUHQW
VWHDG\VWDWHVLPXODWLRQUHIOHFWVWKHVHSULRULWLHVDQGKLJKHUILGHOLW\SK\VLFDOSURSHUWLHVPHWKRGVZKLFK
UHTXLUHPRUHFRPSXWDWLRQDOHIIRUWDUHRQO\XVHGLQNH\XQLWRSHUDWLRQVZKHUHVWUHDPVDUHHLWKHU
FRPELQHGRUVHSDUDWHGLHZKHUHSKDVHVHSDUDWLRQDQGRUFKHPLFDOUHDFWLRQRISURFHVVVWUHDP
FRPSRQHQWVRFFXUDQGZKLFKVWURQJO\LQIOXHQFHWKHFKDUDFWHULVWLFVRIWKHILQDOSURFHVVVWUHDPV$Q
RIIJDVVFUXEEHULVFRQVLGHUHGVXFKDNH\RSHUDWLRQEHFDXVHLWPL[HVWKHRIIJDVVWUHDPZLWKVFUXEELQJ
VROXWLRQDQGVHSDUDWHVDQGVSHFLDWHVYDULRXVFRPSRQHQWV$KHDWHURUFRROHURQWKHRWKHUKDQG
PHUHO\FKDQJHVWKHWHPSHUDWXUHRIWKHVWUHDPDQGDKLJKILGHOLW\SK\VLFDOSURSHUW\PHWKRGLVQRW
UHTXLUHGDQGFDQEHIRUJRQHLQRUGHUWRLQFUHDVHWKHVSHHGRIFRPSXWDWLRQVLQFHHQHUJ\IORZVDUHQRWD
FRQFHUQDWWKLVSRLQW
'HWHUPLQDQWVRI6LPXODWLRQ$FFXUDF\
7KHVLPXODWLRQLVFRQILQHGZLWKLQWKHVWUXFWXUHRIWKH$63(13OXVV\VWHP7KLVPHDQVWKDW
PDWKHPDWLFDOPRGHOVKDYHEHHQSUHGHILQHGIRUPRVWXQLWRSHUDWLRQVDQGWKH\JHQHUDOO\DVVXPH
WKHUPRG\QDPLFHTXLOLEULXPLVDFKLHYHG7KXVILQLWHUDWHSURFHVVHVHJKHDWDQGPDVVWUDQVSRUWDQG
SK\VLFDOSURFHVVHVHJILOWUDWLRQDQGF\FORQLFVHSDUDWLRQDUHQRWPHFKDQLVWLFDOO\UHSUHVHQWHG
&RQVHTXHQWO\WKH$63(13OXVVLPXODWLRQUHSUHVHQWVSUHGLFWHGSURFHVVSHUIRUPDQFHEDVHGRQO\RQ
DWWDLQPHQWRIWKHUPRG\QDPLFOLPLWVLQSDUWLWLRQLQJDQGVSHFLDWLQJWKHFRPSRQHQWVRIWKHLQSXWVWUHDPV
IRUHDFKXQLWRSHUDWLRQ
7KHUHDUHWZRVWDQGDUGVE\ZKLFKWKHILGHOLW\RIPRGHOSUHGLFWLRQVPLJKWEHMXGJHGJLYHQWKLV
VLPXODWLRQHQYLURQPHQW7KH\FRXOGEHFRPSDUHGZLWKPHDVXUHGSDUDPHWHUVIURPWHVWVRQDUHDO
SURFHVVRU7KH\FRXOGEHFRPSDUHGZLWKWUXHWKHUPRG\QDPLFOLPLWVREWDLQHGIURPWKHRUHWLFDO
FDOFXODWLRQVEDVHGRQH[DFWWKHUPRG\QDPLFUHODWLRQVKLSVDQGUHOLDEOHWKHUPRG\QDPLFGDWD5HOLDEOH
WKHUPRG\QDPLFGDWDDUHSUHFLVHPHDVXUHPHQWVRIWKHUPRG\QDPLFYDULDEOHVREWDLQHGIURPFDUHIXOO\
FRQWUROOHGDQGHTXLOLEUDWHGH[SHULPHQWV6WDQGDUGLVWKHRQHE\ZKLFKWKHXWLOLW\RIWKHPRGHOZLOO
XOWLPDWHO\EHGHWHUPLQHGVLQFHLWDGGUHVVHVWKHRYHUDOOILGHOLW\RIWKHPRGHO+RZHYHUDVQRWHG
DERYH$63(1GRHVQRWDWWHPSWWRDFFRXQWIRULQHIILFLHQFLHVGXHWRILQLWHUDWHSURFHVVHVOLPLWHGE\
IDFWRUVRWKHUWKDQWKHUPRG\QDPLFFRQVLGHUDWLRQV3RRUFRPSDULVRQVXVLQJVWDQGDUGFRXOGUHVXOW
IURPLWVGLVUHJDUGIRUWKHVHLQHIILFLHQFLHV+RZHYHUWKH\FRXOGDOVRUHVXOWIURPSRRUUHSUHVHQWDWLRQV
RIWKHWKHUPRG\QDPLFVRIWKHV\VWHP2XUIRFXVDWWKLVVWDJHLVRQDVVHVVLQJWKHODWWHUVRXUFHRIHUURU
LQ$63(1
VSUHGLFWLRQV
*LYHQWKLVIRFXVWKHUHDUHIRXUSULQFLSDOHOHPHQWVRIWKHPRGHOWKDWGHWHUPLQHLWVWKHUPRG\QDPLF
ILGHOLW\WKHVSHFLHVVHWUHDFWLRQVHWSK\VLFDOSURSHUWLHVPHWKRGVDQGFDOFXODWLRQDOVHTXHQFH
6SHFLHV6HW
&KHPLFDOSDUWLWLRQLQJRIWKHHOHPHQWDOFRPSRQHQWVHQWHULQJDXQLWRSHUDWLRQZLOOSURFHHGLQVXFKD
ZD\WKDWWKHWRWDO*LEEVIUHHHQHUJ\RIWKHHIIOXHQWVWUHDPVLVPLQLPL]HGDVVXPLQJHDFKXQLW
RSHUDWLRQLVDWDIL[HGSUHVVXUHDQGWHPSHUDWXUH7KDWLVLQWKHUHDOSURFHVVWKHHOHPHQWDOEXLOGLQJ
EORFNVVSRQWDQHRXVO\DUUDQJHWKHPVHOYHVRYHUWLPHLQWRZKDWHYHUDUUD\RIPROHFXODULRQLFJDVHRXV
OLTXLGDQGVROLGIRUPVPLQLPL]HVWKHIUHHHQHUJ\7KHUHSUHVHQWDWLRQRIWKLVQDWXUDOSURFHVVLQ
$63(13OXVUHOLHVRQDFRUUHFWLGHQWLILFDWLRQE\WKHXVHURIWKHFRPSOHWHVHWRIFKHPLFDOVSHFLHVWKDW
ZLOOEHSUHVHQWDIWHUWKHQDWXUDOHTXLOLEUDWLRQSURFHVV$63(1WKHQFDOFXODWHVWKHTXDQWLWLHVRIHDFK
VSHFLHVWKDWZLOODFRQVHUYHWKHWRWDOPRODUTXDQWLWLHVRIHDFKHOHPHQWSUHVHQWLQWKHLQSXWVWUHDPV
DQGEPLQLPL]HWKHWRWDOIUHHHQHUJ\RIWKHRXWSXWVWUHDPV7KHUHVXOWRIWKH$63(1FDOFXODWLRQ
GHSHQGVRQWKHXVHUVSHFLILHGVHWRIFKHPLFDOVSHFLHV7KXVGLIIHUHQWVSHFLHVVHWVUHVXOWLQGLIIHUHQW
SUHGLFWHGFRPSRVLWLRQVDQGIORZUDWHVRIWKHRXWSXWVWUHDPVIURPWKHXQLWRSHUDWLRQVDQGWKXVGLUHFWO\
LPSDFWVWKHSURGXFWVWUHDPFRPSRVLWLRQVZKLFKLVWKHFXUUHQWIRFXVLQXVLQJWKHPRGHOSHUDERYH
FRPPHQWV
5HDFWLRQ6HW
$VVXJJHVWHGLQWKHIRUHJRLQJSDUDJUDSKQDWXUHDUUDQJHVWKHHOHPHQWVSHFLHVLQWRGLIIHUHQW
FKHPLFDODQGSKDVLFIRUPVVRDVWRPLQLPL]HIUHHHQHUJ\,Q$63(13OXVWKLVDUUDQJLQJSURFHVVLV
SHUIRUPHGFRPSXWDWLRQDOO\LQRQHRIWZRZD\VD$FFRUGLQJWRDQH[SOLFLWVHWRIUHDFWLRQHTXDWLRQV
ZKLFKDUHDJDLQVSHFLILHGE\WKHXVHURUE%\GLUHFWO\SDUWLWLRQLQJDOOHOHPHQWDOVSHFLHVLQWRDVHWRI
XVHUVSHFLILHGSURGXFWVVRDVWRPLQLPL]HIUHHHQHUJ\0HWKRGDPXVWEHXVHGZKHQHYHUHOHFWURO\WHV
DUHSUHVHQW:KHQHOHFWURO\WHVDUHQRWSUHVHQWPHWKRGEPD\EHXVHGSURYLGHGHDFKVSHFLHZKLFK
PD\EHSUHVHQWLQPXOWLSOHSKDVHVLVH[SOLFLWO\UHSUHVHQWHGLQWKHVSHFLHVOLVWZLWKDGLIIHUHQWHQWU\IRU
HDFKSKDVH
:KHQPHWKRGDLVXVHGWKHIUHHHQHUJ\PLQLPL]DWLRQLVSHUIRUPHGXVLQJHTXLOLEULXPFRQVWDQWV
WRGHVFULEHHDFKUHDFWLRQ7KHILQDOHTXLOLEULXPFRPSRVLWLRQZLOOFRQWDLQHUURUVLIWKHUHDFWLRQVHWLV
LQFRPSOHWHRULIWKHHTXLOLEULXPFRQVWDQWVDUHLQDFFXUDWH%\WKHVDPHWRNHQPHWKRGEPD\
SURGXFHLQDFFXUDWHSUHGLFWLRQVLIWKHVSHFLHVOLVWGRHVQRWLQFOXGHDOOSRVVLEOHSURGXFWVWKDWFDQEH
IRUPHGIURPWKHHOHPHQWDOFRQVWLWXHQWVRIWKHSURFHVVVWUHDPV
3K\VLFDO3URSHUWLHV0HWKRGV
3K\VLFDOSURSHUWLHVPHWKRGVDUHPDWKHPDWLFDOPRGHOVXVHGWRUHODWHWKHUPRG\QDPLFYDULDEOHV
([DPSOHVLQFOXGHHTXDWLRQVRIVWDWHZKLFKSURYLGHTXDQWLWDWLYHUHODWLRQVKLSVEHWZHHQSUHVVXUH
VSHFLILFYROXPHDQGWHPSHUDWXUHDFWLYLW\FRHIILFLHQWPRGHOVZKLFKSURYLGHFRUUHFWLRQIDFWRUVWR

DFFRXQWIRUQRQLGHDOLWLHVLQPL[WXUHVDQGWUDQVSRUWSURSHUW\PHWKRGVZKLFKSURYLGHHVWLPDWHVRI
WUDQVSRUWSURSHUWLHVVXFKDVYLVFRVLW\WKHUPDOFRQGXFWLYLW\HWF7KHODWWHUPHWKRGVDUHQRWLQWHJUDO
WR$63(1
VWKHUPRG\QDPLFFDOFXODWLRQVDQGDUHQRWFRQVLGHUHGIXUWKHU(TXDWLRQVRIVWDWHDUH
FXUUHQWO\XVHGH[FOXVLYHO\IRUWKHJDVSKDVHRQO\DQGDUHGHHPHGDFFXUDWHVLQFHSUHVVXUHVLQWKH
V\VWHPDUHJHQHUDOO\DURXQGDWPRUORZHU7KXVWKHIRFXVRIWKLVGLVFXVVLRQLVRQDFWLYLW\
FRHIILFLHQWPRGHOV
,QDQLGHDOVROXWLRQWKHDFWLYLW\FRHIILFLHQWVRIDOOVSHFLHVDUHLQGLFDWLQJ]HURGHSDUWXUHIURP
LGHDOLW\,WLVQRWXQFRPPRQLQVROXWLRQVRIPRGHUDWHLRQLFVWUHQJWKWRPHDVXUHDFWLYLW\FRHIILFLHQWV
ZKLFKGLIIHUIURPE\RQHRUPRUHRUGHUVRIPDJQLWXGHERWKKLJKHUDQGORZHU6LQFHWKHDFWLYLW\
FRHIILFLHQWVDFWDVFRUUHFWLRQIDFWRUVWRVSHFLHVFRQFHQWUDWLRQVWKLVVXJJHVWVWKDWLPSURSHUDFFRXQWLQJ
IRUVROXWLRQQRQLGHDOLW\FDQUHVXOWLQRUGHURIPDJQLWXGHHUURUVLQSUHGLFWHGFRQFHQWUDWLRQVDQGSKDVH
SDUWLWLRQLQJRIFKHPLFDOVSHFLHV
&DOFXODWLRQDO6HTXHQFLQJ
7KHDUFKLWHFWXUHRIWKH$63(13OXVVLPXODWLRQLVVHWXSWRGRHLWKHUJDVSKDVHHTXLOLEULXP
FKHPLVWU\RUDTXHRXVSKDVHHOHFWURO\WHFKHPLVWU\EXWQRWERWKLQDJLYHQFRPSXWDWLRQDOEORFN,I
FRQGLWLRQVLQDEORFNDUHFRQGXFLYHWRWUDQVIHURIUHDFWLYHVSHFLHVEHWZHHQOLTXLGDQGJDVSKDVHVWKHQ
LWLVOLNHO\WKDWWKHHTXLOLEULXPFRPSRVLWLRQRIHDFKSKDVHZLOOVKLIWDVDUHVXOWRILQWUDSKDVH
FKHPLVWU\,IWKHEORFNLVVHWXSWRGRDTXHRXVSKDVHHOHFWURO\WHFKHPLVWU\WKHQWKHJDVZLOOQRWEHUH
HTXLOLEUDWHGXQWLOLWUHDFKHVDEORFNZKLFKSHUIRUPVJDVSKDVHHTXLOLEULXPFDOFXODWLRQVHJWKH

5*,%%6
GRHVJDVSKDVHFKHPLFDOHTXLOLEUDWLRQWKURXJKIUHHHQHUJ\PLQLPL]DWLRQ7KLVPD\EH
DFFHSWDEOHSURYLGHGDSURSHUSKDVHDQGFKHPLFDOHTXLOLEUDWLRQLVSHUIRUPHGEHIRUHWKHVWUHDPLVDJDLQ
SDUWLWLRQHGLQWRWZRRUPRUHVHSDUDWHVWUHDPV,IVXFKLVQRWWKHFDVHWKHVWUHDPFRPSRQHQWVPD\QRW
EHFRUUHFWO\SDUWLWLRQHGEHWZHHQWKHH[LWVWUHDPVDQGWKXVWKHILQDOSURGXFWVWUHDPFRPSRVLWLRQVDQG
IORZUDWHVZLOOEHLQDFFXUDWH
%DVHOLQH0RGHO
6SHFLHVDQG&KHPLVWU\
7KHOLVWRIVSHFLHVLQFOXGHGLQWKHEDVHOLQHPRGHOLVSUHVHQWHGLQ7DEOHDQGWKHHOHFWURO\WH
UHDFWLRQVHWLVVKRZQLQ7DEOH7DEOHSURYLGHVLQIRUPDWLRQDERXWVSHFLHVDQGSK\VLFDOFKHPLFDO
SURFHVVHVH[SHFWHGLQVWHDPUHIRUPLQJSURFHVVVWUHDPVEDVHGRQWKHLQIRUPDWLRQLQ1LFKROV	7D\ORU
$SS$%DUQHV3DWWHUVRQDQG&KULVWLDQ&ROXPQRI7DEOHOLVWVWKH
FKHPLFDOVSHFLHVWKDWFRXOGEHSUHVHQWLQRQHRUPRUHSURFHVVVWUHDPV7KHHQWULHVLQFROXPQ
LQGLFDWHWKHFKHPLFDOWUDQVIRUPDWLRQVWKDWDUHH[SHFWHGIRUHDFKVSHFLHVDVIROORZV
• 
(DT
LQGLFDWHVSDUWLDOGLVVRFLDWLRQRIDQLRQLFVXEVWDQFHLQDQDTXHRXVVROXWLRQJRYHUQHGLQWKH
$63(13OXVVLPXODWLRQE\DILQLWHHTXLOLEULXPFRQVWDQW
• 
(JDV
LQGLFDWHVFKHPLFDOHTXLOLEULXPRIDPROHFXODUVSHFLHLQDJDVPL[WXUHJRYHUQHGLQWKH
$63(13OXVVLPXODWLRQE\DQRYHUDOOPLQLPL]DWLRQRI*LEEVIUHHHQHUJ\LQWKHJDVSKDVH
• 
(KHW
LQGLFDWHVFKHPLFDOHTXLOLEULXPEHWZHHQJDVDQGSXUHVROLGLQDXQLWRSHUDWLRQZKHUHERWK
SKDVHVDUHSUHVHQW
&ROXPQHQWULHVLQGLFDWHWKHW\SHVRISKDVHWUDQVIRUPDWLRQVH[SHFWHGDVIROORZV
• 
6/
LQGLFDWHVDGLVVROXWLRQRIDSXUHVROLGRURWKHUQRQDTXHRXVSXUHSKDVHLQWRFRPSRQHQW
IUDJPHQWVJRYHUQHGLQ$63(13OXVE\DVROXELOLW\SURGXFW

• 
9/
LQGLFDWHVHTXLOLEUDWLRQEHWZHHQJDVHRXVDQGDTXHRXVIRUPVRIDVSHFLHJRYHUQHGE\HTXDOLW\
RIWKHVSHFLHIXJDFLWLHVLQWKHWZRSKDVHV
)LQDOO\FROXPQJLYHVWKHUHDVRQWKDWWKHEHKDYLRURIWKHFRUUHVSRQGLQJVSHFLHLVFRQVLGHUHG
LPSRUWDQW
3K\VLFDO3URSHUW\0HWKRGV
7KHWZRSK\VLFDOSURSHUW\PHWKRGVXVHGDUHWKH,'($/DQGWKH(OHFWURO\WH1RQ5DQGRP7ZR
/LTXLG(157/PRGHO&KHQHWDO:KHQ(175/LVXVHGLWSUHGLFWVDFWLYLW\FRHIILFLHQWVIRU
WKHOLTXLGSKDVHDQGYDSRUSKDVHIXJDFLWLHVDUHPRGHOHGXVLQJWKH5HGOLFK.ZRQJHTXDWLRQRIVWDWH
(26$VSHQ7HFKQRORJ\6RPHRIWKHJDVHRXVVSHFLHVDUHUHSUHVHQWHGE\+HQU\¶VODZ
:KHQWKH,'($/SURSHUW\PHWKRGLVVHOHFWHGWKHLGHDOJDVODZLVXVHGIRUWKHJDVSKDVHDQGWKHOLTXLG
SKDVHVROXWLRQVDUHDVVXPHGWREHLGHDOERWK5DRXOW¶VDQG+HQU\¶VODZVDUHYDOLG
7DEOHVKRZVWKH$63(13OXVFRPSXWDWLRQDOEORFNVDQGWKHFRUUHVSRQGLQJWKHUPRG\QDPLF
SURSHUW\PHWKRGVXVHGLQWKHEDVHOLQHVLPXODWLRQ2QO\DERXWRIWKHFRPSRQHQWVXVHWKH(157/
PRGHO2QWKHVXUIDFHWKLVVXJJHVWVWKDWQRQLGHDOLW\LVSRRUO\DFFRXQWHG+RZHYHUDVVXJJHVWHGE\
WKHGLVFXVVLRQXQGHU³&DOFXODWLRQDO6HTXHQFLQJ´DFFXUDWHSKDVHDQGFKHPLFDOHTXLOLEULXP
FDOFXODWLRQVDUHRQO\FULWLFDOIRUWKHSXUSRVHRIWKHSUHVHQWVWHDG\VWDWHVLPXODWLRQLQEORFNVZKHUH
SURFHVVVWUHDPVDUHVSOLWLQWRWZRRUPRUHRXWOHWVWUHDPVDQGZKHUHSKDVHDQGFKHPLFDOHTXLOLEULXP
GLFWDWHVWKHPDQQHULQZKLFKVWUHDPFRPSRQHQWVDUHSDUWLWLRQHG([DPLQDWLRQRI)LJXUHLQGLFDWHV
WKDWWKHNH\VSHFLHVSDUWLWLRQLQJXQLWRSHUDWLRQVIRUZKLFKWKHVLPXODWLRQLVH[SHFWHGWRSURYLGH
PHFKDQLVWLFSUHGLFWLRQV>DVGLVFXVVHGLQ7D\ORU	1LFKROV@DUHWKH48(1&+6&58%%(5
DQG+(0($FFRUGLQJWR7DEOHWKH(157/PHWKRGLVXVHGLQDOOWKHVHEORFNVDVZHOODVVRPH
RWKHUV7KXVWKHILGHOLW\RIWKHPRGHOWRDODUJHGHJUHHZLOOEHGHWHUPLQHGE\WKHH[WHQWWKDW(157/
SURYLGHVDFFXUDWHDFFRXQWLQJRIQRQLGHDOLW\
&DOFXODWLRQDO6HTXHQFLQJ
$FFRUGLQJWRWKHEULHIGHVFULSWLRQDERYHFDOFXODWLRQDOVHTXHQFLQJVKRXOGRQO\EHFRQVHTXHQWLDOLQ
EORFNVUHSUHVHQWLQJXQLWRSHUDWLRQVZKHUHLQOHWVWUHDPVDUHFKHPLFDOO\RUSKDVLFDOO\SDUWLWLRQHGDPRQJ
WZRRUPRUHRXWOHWVWUHDPV,QWKHEDVHOLQHFRQILJXUDWLRQRI)LJXUHWKLVRFFXUVLQWKH48(1&+
6&58%%(5DQG+(0(EORFNV,GHDOO\WRLPSURYHWKHILGHOLW\RIWKHGRZQVWUHDPSDUWLWLRQLQJHDFK
RIWKHVHWKUHH)/$6+EORFNVVKRXOGEHXVHGLQFRPELQDWLRQZLWKDFRUUHVSRQGLQJ5*,%%6EORFNLQ
RUGHUWRDSSUR[LPDWHVLPXOWDQHRXVFKHPLFDODQGSKDVHHTXLOLEULD
$QDO\VLVRI)LGHOLW\*DSVLQ%DVHOLQH0RGHO
6SHFLHVDQG&KHPLVWU\
7KHILGHOLW\RIWKHEDVHOLQHPRGHOZLWKUHVSHFWWRLWVVSHFLHVDQGFKHPLVWU\OLVWVZDVDVVHVVHGE\
FRPSDULQJHQWULHVIURP7DEOHDQG7DEOHZLWKWKRVHLQ7DEOH$FKHFN√LQFROXPQRI7DEOH
LQGLFDWHVWKHFRUUHVSRQGLQJVSHFLHLVLQFOXGHGLQWKHPRGHO6LPLODUO\DFKHFNLQFROXPQVRU
LQGLFDWHVWKHFRUUHVSRQGLQJFKHPLFDORUSKDVHWUDQVIRUPDWLRQLVUHSUHVHQWHGLQWKHPRGHO3HUXVDORI
WKHWDEOHVKRZVWKDWWKHIROORZLQJVSHFLHVDQGWKHLUFRUUHVSRQGLQJFKHPLFDODQGSKDVH
WUDQVIRUPDWLRQVDUHPLVVLQJLQWKHPRGHO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7KHWDEOHDOVRVKRZVWKDWWKHIROORZLQJNH\VSHFLHVDUHSUHVHQWLQWKHPRGHOEXWWKDWFRPSOHWH
UHSUHVHQWDWLRQRIGHVLUHGFKHPLFDODQGSKDVHWUDQVIRUPDWLRQVLVGHILFLHQW
$O12 PLVVLQJ(KHWD
$O2 PLVVLQJ6/
$O32 PLVVLQJ6/
&D2 PLVVLQJ6/
)H2 PLVVLQJ6/
+J PLVVLQJ(DT9/6/E
1D2 PLVVLQJ6/
6L2 PLVVLQJ6/
*DVSKDVHFKHPLFDOHTXLOLEUDWLRQLVQRWSUHVHQWLQDOOSHUWLQHQWFRPSXWDWLRQDOEORFNVDQGWKLVPD\
DIIHFWWKHSDUWLWLRQLQJRIVSHFLHVZKLFKDUHUHDFWLYHLQWKHJDVSKDVHDQGDUHDOVRLQYROYHGZLWK
VLJQLILFDQWSKDVHSDUWLWLRQLQJVXFKDV12DQG+J&O7KLVFRQGLWLRQRILQFRPSOHWHDFFRXQWLQJIRU
FKHPLFDOHTXLOLEULDLQWKHJDVSKDVHLVLQGLFDWHGE\DQDVWHULFNLQWKHIRXUWKFROXPQRI7DEOH
,WLVQRWHGWKDWWKHEDVHOLQHPRGHOVSHFLHVOLVWH[FOXGHVDQXPEHURIPLQRUVSHFLHVNQRZQWREH
SUHVHQWLQWKH6%:IHHGLQWKHLQWHUHVWRIUHGXFLQJPRGHOFRPSOH[LW\DQGFRPSXWHUUXQWLPH
UHTXLUHPHQWV,QRUGHUWRDFFRXQWIRUWKHDJJUHJDWHFRQWULEXWLRQRIWKHVHVSHFLHVWRWKHPDVVEDODQFH
WKH\ZHUHOXPSHGWRJHWKHURQWKHEDVLVRIYDOHQFHLQWRSVHXGRFRPSRQHQWVZKRVHFKHPLFDODQG
SK\VLFDOEHKDYLRUVPLPLFWKRVHRIPDMRUVSHFLHVHJ1D12IRUFDWLRQV&D12IRUFDWLRQV
$O12IRUFDWLRQVDQG+&OIRUDQLRQV7KHQWKH$63(13OXVRXWSXWVWUHDPVZHUHSRVW
SURFHVVHGDQGWKHSVHXGRVSHFLHVVHSDUDWHGEDFNLQWRLQGLYLGXDOFRPSRQHQWV7KLVDSSURDFKLV
UHDVRQDEOHSURYLGHGQRQHRIWKHPLQRUFRPSRQHQWVVRUHSUHVHQWHGDUHNH\VSHFLHVZKRVHIDWHPXVWEH
DFFXUDWHO\SUHGLFWHGIRUUHJXODWRU\SXUSRVHVIRUH[DPSOH
3K\VLFDO3URSHUW\0HWKRGV
$VSUHYLRXVO\QRWHGWKHEDVHOLQHPRGHOXVHVWKH(157/SK\VLFDOSURSHUW\PHWKRGLQNH\
FRPSXWDWLRQDOEORFNVDQGWKXVQRPLQDOO\DGGUHVVHVWKHLVVXHRIQRQLGHDOLW\LQWKHDTXHRXVSKDVH
FKHPLVWU\,QRUGHUWRDVVHVVWKHLPSDFWRIWKHFKRLFHRISK\VLFDOSURSHUW\PHWKRGRQWKHILGHOLW\RI
WKHSURFHVVVLPXODWLRQDQGWKXVHVWDEOLVKDEDVLVIRUH[DPLQLQJDOWHUQDWLYHHOHFWURO\WHPRGHOVD
VLPSOHVHQVLWLYLW\DQDO\VLVZDVSHUIRUPHG7KHEORFNVLQWKHPRGHOZKLFKXVH(157/ZHUHFKDQJHG
WRXVHWKH,'($/PHWKRGLQVWHDGDQGWKH$63(13OXVPRGHOZDVUHUXQ

D,WLVXQFOHDUZKHWKHURUQRWKHWHURJHQHRXVGHQLWUDWLRQRIVROLG$O12WRIRUP$O2LVSURSHUO\DFFRXQWHGIRU
LQ$63(13OXVIRUSXUSRVHVRIWKHSUHVHQWDVVHVVPHQWLWLVFRQVHUYDWLYHO\DVVXPHGWKDWLWLVQRWXQWLOWKH
FRQWUDU\LVHVWDEOLVKHG
E7KHUHDGHUPD\QRWHWKDW+JLVIRUPDOO\UHSUHVHQWHGLQRQHUHDFWLRQLQYROYLQJ+JDQG+JLQ7DEOH
+RZHYHUQHLWKHURIWKHVHVSHFLHVLVOLQNHGZLWKDQ\RIWKHFKORULGHFRPSOH[HVRI+JDQGWKXVWKHHQWLUH
FKHPLVWU\RI+J&OLVRPLWWHGIURPWKHPRGHO,QDGGLWLRQHOHPHQWDO+JH[LVWVSULPDULO\DVDVHSDUDWHSXUH
OLTXLGSKDVHZLWKYHU\OLWWOHGLVVROYHGLQWKHDTXHRXVSKDVHDQGLWLVQRWFOHDULIDQGKRZ$VSHQ3OXVDFFRXQWV
IRUWKHSDUWLWLRQLQJRIHOHPHQWDO+JEHWZHHQYDSRUSXUHOLTXLGDQGOLTXLGDTXHRXVSKDVHV)RUWKHVHUHDVRQVLWLV
DVVHUWHGWKDWPHFKDQLVWLFPRGHOLQJRIFKHPLFDODQGSKDVHWUDQVIRUPDWLRQVRI+JDUHQRWUHSUHVHQWHGLQWKH
FXUUHQWPRGHO

7DEOHSURYLGHVDFRPSDULVRQRIWKHVWUHDPSURSHUWLHVDQGFRPSRVLWLRQVIRUWKUHHSURGXFWVWUHDPV
ODEHOOHG³352'8&7´³+**$&´DQG³67$&.*$6´LQ)LJXUHDVSUHGLFWHGIURPWKH(157/
DQGWKH,'($/VLPXODWLRQV7KHWDEOHLQGLFDWHVWKDWWKHSUHGLFWHG³352'8&7´VWUHDPFRPSRVLWLRQ
LVLPSDFWHGWKHPRVWE\WKHFKRLFHRISURSHUW\PHWKRGWKHDYHUDJHGHYLDWLRQLVDQGVHYHQ
FRPSRQHQWVKDYHGHYLDWLRQVJUHDWHUWKDQDQGWKH³+**$&´VWUHDPLVLPSDFWHGWKHOHDVW
RQO\WKUHHVSHFLHVDERYHDQGDOOEHORZ7KHSUHGLFWHGOHYHOVRIK\GURIOXRULFDFLGLQWKH
ILQDOVROLGZDVWHDQGLQWKDWVHQWWRWKHVWDFN³352'8&7´DQG³67$&.*$6´VWUHDPVUHVSHFWLYHO\
DUHDSSUHFLDEO\GLIIHUHQWIRUWKHWZRSURSHUW\PHWKRGV,QWHUHVWLQJO\WKHSUHGLFWHGWKHUPRG\QDPLF
SURSHUWLHVRIWKHVWUHDPVDUHDIIHFWHGUHODWLYHO\OLWWOHE\WKHFKRLFHRISURSHUW\PHWKRGPRVW
GHYLDWLRQVEHLQJOHVVWKDQ
&RPSDULVRQIRUDOOVSHFLHVLQWKHPRGHODUHSURYLGHGLQ7DEOH$OPRVWKDOIRIWKHVSHFLHVLQWKH
VLPXODWLRQFRPSRQHQWOLVWDUHQRWSUHGLFWHGWREHSUHVHQWLQWKHWKUHHVHOHFWHGRXWSXWVWUHDPVLHWKH\
HLWKHUH[SHULHQFHFRPSOHWHFKHPLFDOWUDQVIRUPDWLRQVRUOHDYHWKHV\VWHPYLDWKHRWKHUVHFRQGDU\
SURGXFWVWUHDPV7KHLUUHVSHFWLYHFHOOVLQ7DEOHDUHEODQNEHFDXVHWKHSHUFHQWGHYLDWLRQFDOFXODWLRQ
ZRXOGLQYROYHGLYLVLRQE\]HUR,QWHUHVWLQJO\WKHGLVWULEXWLRQRIFDOFXODWHGGHYLDWLRQVIRUWKH
UHPDLQLQJVSHFLHVDSSHDUVWREHELPRGDO8VLQJWKHPROHRUPDVVIORZEDVLVDQGWKH³352'8&7´
VWUHDPWKHPDMRULW\VSHFLHVDUHLQWKHSULPDU\JURXSUDQJHDQGDIHZDUHLQWKH
VHFRQGJURXSHQFRPSDVVLQJWKH!UDQJH2QO\RQHVSHFLHIDOOVEHWZHHQWKHWZRGLVWULEXWLRQ
KXPSV1D&2DW
7KHIDFWWKDW>@RIWKHVSHFLHVSUHVHQWLQWKHVROLGZDVWHIRUP³352'8&7´
VWUHDPOLHLQWKHKLJKLPSDFWJURXSVXJJHVWVWKDWXVHRIDPHFKDQLVWLFDFWLYLW\FRHIILFLHQWPRGHO
UDWKHUWKDQDVVXPLQJLGHDOLW\LVZRUWKZKLOH0RUHRYHULWLPSOLHVWKDWXVHRIDPRGHOZKLFKSURYLGHV
SRRUHVWLPDWHVRIDFWLYLW\FRHIILFLHQWVZLOOOLNHO\LPSDFWVLJQLILFDQWO\VRPHVLPXODWLRQSUHGLFWLRQVRI
NH\LQWHUHVWHJIDWHRI+)7KLVREVHUYDWLRQWRJHWKHUZLOOSUHYLRXVO\SXEOLVKHGFRPSDULVRQVRI
(175/ZLWKWKH3LW]HUDFWLYLW\FRHIILFLHQWPRGHO1LFKROV	7D\ORULOOXVWUDWLQJGHILFLHQFLHVRI
WKHIRUPHUVXJJHVWWKDWXVHRI(157/VKRXOGEHSKDVHGRXWDVDSURSHUWLHVPRGHOIRUWKHVLPXODWLRQ
RI6%:WUHDWPHQWDV3LW]HUSDUDPHWHUGDWDEHFRPHDYDLODEOHWRVXSSRUWIXOOXVHRIWKH3LW]HUPRGHO
&DOFXODWLRQDO6HTXHQFLQJ
7KHLPSDFWRIWKHFDOFXODWLRQDOVHTXHQFLQJJDSGLVFXVVHGDERYHKDVQRW\HWEHHQDVVHVVHG3ULRU
WRILQDOL]DWLRQRIWKHQH[WYHUVLRQRIWKHPRGHOLWLVDQWLFLSDWHGWKDWVHQVLWLYLW\FDOFXODWLRQVZLOOEH
SHUIRUPHGE\LQVHUWLQJ5*,%%6EORFNVDIWHUHDFKVLJQLILFDQWVWUHDPSDUWLWLRQLQJEORFNSULQFLSDOO\WKH
)/$6+EORFNVLQWKHPRGHODQGFRPSDULQJWKHUHVXOWLQJSURGXFWVWUHDPFRPSRVLWLRQVDQGIORZ
UDWHVZLWKWKRVHREWDLQHGZLWKRXWLQVHUWLQJWKH5*,%%6EORFNV

&21&/86,216
7KHFXUUHQWEDVHOLQHVLPXODWLRQSURYLGHVDJRRGVWDUWIRUHVWLPDWLQJDPDVVEDODQFH,WLQFOXGHV
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Phase
NAME TYPE
Liquid Gas
OG-BLOW COMPR IDEAL -
CONDENSR FLASH2 ENRTL ENRTL
HEME FLASH2 ENRTL ENRTL
QUENCH FLASH2 ENRTL ENRTL
SALT-SEP FLASH2 IDEAL IDEAL
SCRUBBER FLASH2 ENRTL ENRTL
S-FILT-1 FLASH2 IDEAL IDEAL
C-SPLT FSPLIT IDEAL IDEAL
LS1 FSPLIT - ENRTL
LS2 FSPLIT ENRTL -
LS3 FSPLIT ENRTL -
AIR-HEAT HEATER - IDEAL
CARB-MIX HEATER IDEAL IDEAL
CON-COOL HEATER IDEAL -
PREHEAT1 HEATER - IDEAL
PREHEAT2 HEATER - IDEAL
PRODCOOL HEATX IDEAL IDEAL
BOIL MHEATX IDEAL IDEAL
CAUS-MIX MIXER ENRTL -
CON-TANK MIXER ENRTL -
COOLER MIXER - ENRTL
ENT-MIX MIXER IDEAL IDEAL
FEED-MIX MIXER IDEAL -
GJ1 MIXER IDEAL IDEAL
GJ2 MIXER IDEAL IDEAL
GJ3 MIXER - IDEAL
PROD-MIX MIXER IDEAL IDEAL
QCH-TANK MIXER ENRTL -
SCR-TANK MIXER ENRTL -
SOL-MIX MIXER IDEAL IDEAL
BF-PUMP PUMP IDEAL -
CAUSPUMP PUMP ENRTL -
CON-PUMP PUMP ENRTL -
FEEDPUMP PUMP - IDEAL
NAOHPUMP PUMP ENRTL -
QCH-PUMP PUMP ENRTL -
SCR-PUMP PUMP ENRTL -
BURNER RGIBBS IDEAL IDEAL
OXIDIZER RGIBBS IDEAL IDEAL
REF-RXN1 RGIBBS IDEAL IDEAL
REF-RXN2 RSTOIC IDEAL IDEAL
SALT-RXN RSTOIC IDEAL IDEAL
SPECIES RSTOIC IDEAL -
GACBED SEP IDEAL -
ENT-SPLT SSPLIT IDEAL IDEAL
HEPA-1 SSPLIT - IDEAL
HEPA-2 SSPLIT IDEAL IDEAL
S-FILT-2 SSPLIT IDEAL IDEAL
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